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REMARKS 

I, IntrtxluctiQn 

In response to the Office Action dated Januaiy 6, 2005, no claims have been cancelled, 
amended or added, Qaims 1-10, 12-25 and 27-30 rcnaain in the application. Re-examinatbn and re- 
comiderauon of the application is requested 

n. Prior Art Rejecrions 

A The Office Action Rejections 

On page 2 of the Office Action, claims 1, 3-6, 13-16, 18, 2^21, 28-30 were rejected under 
35 U.S.G §103(a) as beii^ unpatentable over Tayioe et aL, US, Patent No. 5, 095,500 (TajJoe) in 
view of Chang et al, US. Patent No. 5, 890,067 (Qiang), On page 5, of the Office Action, claims 2, 
4, 7-10, 17, 19, 22, Sc 23-25 were rejected under 35 US.C §l03(a) as being unpatentable over Taybe 
and Oiang further in view of Montoya, US. Patent No. 6,400,943 (Montoya). On page 10, of the 
Office Action, claims 12 and 27 are rejected under 35 US,C S 103(a) as being unpatentable over 
Taj^oe and Chang further in view of Bell et al, US. Patent No, 6,1 15/62 (Bell). 

Applicants respectfully traverse these rejections , 

B. The Applicants* Independent Claims 

Independent claims 1 and 16 are generally directed to operating a wireless network Oaim 1 
is representative and comprises: 

(a) collectii^ and analyzing information from the wireless network into a collection and 
analysis system, wherein the information mcludes location infottnation on mobile transceivers 
operating within the network; and 

(b) optimizii^ the wireless network's operation from a network control system by 
intelligendy forming radio frequency (RF) signal beams using the collected and analyzed 
information. 

C The Ta^doe Reference 

Ta^oe describes a system and method of evaluating the radio coverage of a geographic area 
serviced by a digital cellular radiotelephone communication system is described which corr^jrises a 
plurality of base suuons each having a transmitter and a receiver and a plurality of mobile units 
having co-located transmitters and receivers for transmitting and receiving communication niessage 
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signals between the base starions and a mobile unit. During operarioUj the position of at least one of 
the mobile units operating within the geographic area is located when a call is received by a base 
station. Hie base station monitoi:s the signal quality of the call and colkcts itif ormarion relevant to 
the actual performance of the conrnumicaiion system. The mobile unit location and corresponding 
signal quality data are passed from the base station to a central opeiation and naintenance unit 
which collects the data, performs all necessary analytic and arithmetic computarions, and provides a 
user-friendly representation of the chaiacterisdcs of the radio coverage. With this representation of 
the radio coverage characteristics, the system operator can quickly and efficiently diagnose coverage 
deficiencies and take the necessary corrective action. By continuously monitoring subscriber calls 
and updating the pictographic representations, the system operator can actually observe the effect of 
the adopted modifications in a pseudo real-time fashion. 

D. The Chang Reference 

Chang describes cells in a radio telephone scheme that are covered by beamrspots generated 
by muhi-beam antenna system. Forward communication charmels follow mobile units as they roove 
benveen beam-spots* Additionally, each cell is divided into zones based on the mobile traffic 
patterns within the ceL T)pically, there will be a high density 2i3ne covered by many, small area 
beamrspotSj a medium density zone covered by two or three medium sized beam-spots, and a low 
density zone covered by one large beam-spot. As the mobile traffic patterns change throughout the 
day, multi-beam antenna dynamically reconfigures the zone and beam-spot layout for each cell, 
thereby keepii^ a neariy optimal zone and beamrspot configuratbn despite vaiymg mobile traffic 
patterns. 

E. The Montoya Reference 

Montoya describes a system and method that uses an advanced posidoning system in 
combination with a ceDukr communicarion network to improve the performance of the network is 
disclosed One embodiment of the network includes a mobile switching center (MSQ, a location 
tracker system (LIS), and a plurality of base stauons for serving at least one mobile unit in the 
network The LIS is able to receive a location code from the mobile xmit that represents a specific 
cooniinate, or location, in the network The mobile unit may have generated the location code by 
analyzir^ its position from a global positioning satellite, or by other means. The LTS stores the 
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bcauon code in a (data base, 'Whenever the MSG needs to communicate with the mobile xmit, it 
queries the database of the LTS to detemiine the last location of the mobile unit. The MSG then 
selects one of the base stations that serves the location of the mobile unit and establishes a cellular 
link therethrough. 

F. The Bell Rfifenence 

Bell describes a computing device^ such as a laptop personal computer (PQ, a desktop PQ 
or a petsonal information device (PID), that includes an antenna embedded therein for wireless 
communications. Hie antenna may be formed on a printed circuit board installed in the computir^ 
device* Ihe antenna may iriclude multiple radiating and receiving elements for mh^ting mukipach 
effects and/or responding to steering circuitry to form a directed antenna beam. 

G, The_Applicants^ Invenrion is Patentable Over the References 

The Applicants' invention, as recited in independent claims 1 and 16 is patentable over the 
references, because it contains limitations not Uught by the references. Specifically, the references 
do not teach or surest the specific combination of limitations cornpxising; "collecting and analyzmg 
information from the "wireless network into a collection and analjisis system, wherein the informarion 
includes location information on mobile trmsceivers operating within the network," and "optimizing 
the wireless network's operation from a network control system by intelligentiy forming radio 
frequency (RF) signal beams using the collected and analyzed infotmation." 

The Office Action, however, asserts that that combination of Ta>doe and Qiang teaches 
these limitations. However, Applicants* attorney respectfully disagrees. At the indicated locations, 
the Tajdoe and Chang references do not teach or suggest these aspects of the Applicants' invention- 
Instead, at the indicated locations, the Tajdoe and Chang references merely state the following: 
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T^ylofii Col. 5. lines 25-39 . • j • .^o 

As base stations 101, 106, and 111 connuuiucate wth device lOQ, 
mformadon conceming the mobile unit location and the resiikant signal quality is 
gathered and passed along lines 104, 109, or 114 to the Operation Maintenance and 
Control Uhit (OMCU) 116. Hie OMCU is a centralized managemfint tool within the 
communication system ^stlch supports die basic operation and mamtenance 
functions required by each serviced base station. Via the temunal 119 *f 
display 118, a system operator can access base station 101, 106, or 111 and alter 
various system paiameteis such as: transmitter power, transmitter frequency, 
frequency assignn^ents, or software algorithms. In addition the OMCU provides the 
mass storage 120 and necessary computing power to support these operations. 

Ta^^oe: Col. 5. lines 53-65 . . . 

When corrective actions are required, the system operator can imtiate 
previously mentioned alterations from the OMCU. Hardware specific alterations like: 
increasing or decreasing anterina hei^t, adding additional base stariom, utibzing 
omni or directional antennae- or varying antenna shaping must be pert oraoed m the 
field. Upon completion, continuously monitoring subscriber calls withm the altected 
area allows the evaluation tool to update the graphical representation for that areas. 
These updates, in turn, enabJes the system operator to quickly and efficiently evaluate 
the effectiveness of propose<i sohitions, and roalse additional charges as leqmred. 

I . 

'layloe: CoL 3. lines 51-60 ractuallv. lines 51-65) 

Mobile unit distances are ascertdned from riming advance information. 
Tnmos, advance is the round' trip pnjpagarion time of a call travelling from ti^ base 
to a mobile unit and back. Fromtiiis information, the mobile unit's distance from 
the base is calculated. Once the mobile unit's distance from the base is known. 
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mobile unit bearing is approximated by monitoring the signal strength levels of 
adjacent cells for omni-directional antennae, or adjacent sectors for sector-directional 
antennae. In order to track the position of a mobile unitj both the bearing and the 
distance data are collected and recorded at periodic rates. Refer to Maloney et. aL 
US. Pat. No, 4,728,959 and Sanderford et. al. US. Pat, No. 4/99,062 for examples 
of viable radiolocation techniques. 

Chang: Col 5, line 40 - c aI._6 Jne 11 

FIG, 5 is a diagram iflustraung the hierarchy of cell division in the preferred 
embodiment o£ the present invention. At the top level are cells 502 divided into one 
or roore zones 504. Zones 504 are further divided into beams 506, Beanas 506 each 
have several channels 508 assigned to individual mobiles. In the preferred 
embodiment, the beams do not track the mobile units in real time as cortventional 
adaptive antenna system. Instead, the mobDe unit's channel follows it as it moves 
through the beams. Howver, the beams are "movable" in the sense that the system 
periodically reconfigures the arrangement of the beam-spots within a celL The 
system may change the number of beam-spots, the size of the beam-spots, or the 
locations of the beam-spots. The system reconfigures the beams when the mobile 
unit densities in the cell charkge substantially to make reconfiguration desirable. 

All of the beam-spots in zone 405 (FIG. 4) share the same control channel. 
Similarly, the beam-spots 421 and 422 share a second control channel and beamrspot 
430 uses yet another control channel A mobile unit moving into or out of a zone or 
cell performs a handoff with the new zone or ceL Because all of the bean>spots 
within a zone share the same control channel, no handoff is required for a mobile 
unit moving between beam-spots in a zone. Instead, the communication channel pair 
(the forward channel from the base station to the mobile unit and the reverse 
channel from the mobile unit to the base station) simply follows the mobile unit. 

When the mobile imit is in a beam- spot, for example, beamrspot 412, the 
multi-beam antenna system ttansmits the forward charmel to only beam-spot 412. As 
the mobile unit moves into a neighboring beam- spot, for example, beam-spot 409, 
the system senses that the reverse channel signal (the communication channel from 
the mobile unit to the base station) is stror^er in this new beam-spot and 
consequendy turns off the forward channel from beamrspot 412 and turns on the 
same forward channel signal to beam-spot 409. Thus, the system switches the 
transmitted channel between the beam-spots to follow the mobile unit. 

Chang: Col. 6, lines 24-61 T ft^tii^lly Im es 20-61) 

Although the above described channel-following technique works well in 
most situations, fast moving mobile units in high density areas may cause too many 
on/ off channel switches for the system. FIG, 6 is a flowchart illustrating the 
preferred solution to this problem^ which allows fast moving mobile units to move 
through beam-spots in a zone without repeated, rapid charmel switches. For fast 
moving mobile units, the system must estimate the speed of each mobile unit based 
on the time interval between when the mobile unit enters a beann-spot and when it 
leaves that beam-spot (step 602), This time interval is called the mobile unit's dwell 
rime, "Whether the unit is a fast mobile depends on hs dwell rime (step 604). If the 
mobile unit's dwell time is below a predetermined threshold^ the mobile unit is a fast 
mobile, 
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If the mobile unit is not a fast mobile, the mobile unit maybe a medium 
speed mobile (step 608). A medium speed mobile is a mobile unh \vhose d^ll time 
is above the predetemiiiied thieshold but below a second, higher thieshoH 

If the mobile xmit is detemiined to be a fast mobile (step 604), the system 
estin:iares the direction of the mobile unit (step 606), based on its movement history, 
and turns on all the channels in the mobile unit's zone that the direction prediction 
step 606 predicts the mobile unit will travel through (step 607). For e2canq)le, 
referring to HG, 4, if a fast moving mobife unit enters beam-spot 410 from beam- 
spot 41 1, the system may turn on the traffic channels in beamrspot 407 associated 
with the mobile unit. At the same rime, or at a later time, the system will turn off the 
conesponding channels in beam-spot 415. The traffic channels associated with the 
mobile unit in beam-spots 41 1, 410> and 408 remain activated from a previous 
operation, When the mobile unit exits beam-spot 410 and enters 408, the system will 
turn on its channel in beamrspot 406 and turn off its channel in beamrspot 41 1, The 
chaimel in beam-spot 407 remains on from a previous activation. Additionally, if the 
system determines that the mobile -unit may enter beam- spot 409, it will turn on its 
channel in beam-spot 409. In this manner, the system switchii^ load is decreased-- 
reducing the hardware required and increasing reliability. 

Thus, in Ta)toe, information concerning the mobile unit location and the resultant signal 
quality is gathered and passed to the Operation Maintenance and Control Unit (OMCU), which 
supports the basic operation and maintenance functions required by each serviced base station. In 
Qiang, beams are "movable" in the sense that the system periodically reconfigures the airangement 
of the beamrspots within a cell when the mobile unit densities in the cell change substantially to 
mate reconfiguration desirable. However, nothing in either reference refers to intelligently forming 
!RF signal beams using collected and analyzed location information on mobile transceivers opeiating 
widiin the wireless network 

In addition, nothing in either reference su^ests that the references maybe combined in the 
manner suggested by the Office Action. Instead, the suggestion is provided by the Office Action 
itself, which indicates that the suggestion relies on impermissible hindsighL 

Moreover, even when combined, the references would not teach or suggest all the elements 
of Applicants' claimed invention. For example, Tayloe only suggests chatting the hardware 
configuration of a base station in response to gathered information, but not intelligently forming RF 
signal beams usii^ the location information of mobile units, while Giang only su^ests 
reconfiguring the arrangement of beams based on the density of mobile units, but not based on the 
location of mobile units. 
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Finally, the various elements of Applicants' claimed invention togeiter provide operational 
advantages over Taybe, Chang, Montoya, and Bell. In addition. Applicants' invention solves 
problems not recognized by Taybe, Chang, Montoya, and BeU. 

Thus, ^plicants submit ttat independent claims 1 and 16 are allowable over Ta)doe, Chang, 
Montoya. and BeU. Fwther, dependent claims 2-10, 12-15 and 17-25, 27-30 are submitted to be 
alloTvable over Tajaoe, Chang, Montoya, and Bdl in the same manner, because they are dependent 
on independent claims 1 and 16, respective^, and thus contain all the limitations of the independent 
claims. In addition, dependent claims 2-10, 12-15 and 17-25, 27-30 recite additional novel elements 
not shown by Tajtee, Chang, Montoya, and BelL 



in. Cojclusion 

In view of the above, it is subnucted that tlus application is now in good order for albwance 
and such albwance is respectfully solkited. Should the Examiner believe minor matters still remain that 
can be tesobed in a telephone inierwiew, the Examiner is uiged to caD Applicants' undersigned 
attorney. 

Respectfully submitted, 

GATES & COOPER LLP 
Airomeys for Applicants 



Howard H;^hes Onter 
6701 Center Drive West, Suite 1050 
Los Angeles, California 90045 
(310) 641^7^7^ 
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